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TEST REPORT

1. APPLICANT INFORMATION

Company Name
Address

Name of Applicant :
Telephone

Facsimile

AQUA Eng. Co., Ltd.

038-8, Dalsan-ri, Jeonggwan-myeon, Gijang-gun, Busan, Korea
Sohn Young Jun

+82-51-728-1270

+82-51-728-1273

2. MANUFACTURER INFORMATION

Company Name
Address
Telephone

Facsimile

AQUA Eng. Co., Ltd.

938-8, Dalsan-ri, Jeonggwan-myeon, Gijang-gun, Busan, Korea
+82-51-728-1270

+82-51-728-1273

3. LABORATORY INFORMATION

Laboratory
Address
Telephone

Facsimile

Korea Marine Equipment Research Institute

435 Haeyang-ro Yeongdo-gu Busan 606-806 Korea
+82-51-400-5000

+82-51-400-5091

4. EQUIPMENT UNDER TEST(EUT) INFORMATION

Name of Product :

AquaStarTM BWMS

Model H-200

Serial No. H-200-1001

Rated 200 m’/hr
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S. TEST SUMMARY

Test mode and date
Period Cycle Test standard Remarks
Ballasting de-Ballasting
2 Jun. 30, 2010 | Jul. 05, 2010
3 Jul. 07, 2010 | Jul. 12, 2010
1 | e S0 | N A0 e piovisiondl  Regulstion of
(= 32 PSU) 5 Jul. 21, 2010 | Jul. 26, 2010 |Type Approval of Ballast water
Management System by the
11 Oct. 06, 2010 | Oct. 11, 2010 Misistiy of Tand, Trisport 4nd
12 Jun. 17, 2011 | Jun. 22, 2011 |[Maritime Affairs(PR. No.| PASS
2011-342, Annex 4 & Annex 6)
;| 2010 | Aug. 16, 2 7
6 Avg. 11, vg. 16, 2010 and Guideline 8(IMO Res.
7 Aug. 25, 2010 | Aug. 30, 2010 [MEPC. 174(58), ANNEX, PART
2
8 | Sep. 09, 2010 | Sep. 14, 2010 | 2> 24 & PART 4)
(3 - 32 PSU)
9 Sep. 15, 2010 | Sep. 20, 2010
10 Sep. 29, 2010 | Oct. 04, 2010
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1. LAND-BASED TEST

1.1 TEST ENVIRONMENT

+ Ambient temperature 20 £ 1.0) C
- Relative Humidity (40 £ 5) % R.H.

1.2 TEST STANDARD

#15.0 T t0 350 T
#25 % RH. to 75 % R.H.

- The Provisional Regulation of Type Approval of Ballast Water Management System by the
Ministry of Land, Transport and Maritime Affairs (PR. No. 2011-342, Annex 4 & Annex 6) and
Guideline 8 (IMO Res. MEPC. 174(58), ANNEX, PART 2, 2.3, 2.4 & PART 4)

+ Detailed test methods are as below;

Item

Test method

Remarks

APHA Standard Method

D:2005

€ | Water temperature 2550:2005
¢ | ol APHA Standard Method 4500 H'

P B:2005
¢ Oxidation-Reduction APHA Standard Method Measurement with Electrode

Potential 2580:2005 multiprobe (Hydrolab, USA)

- APHA Standard Method 2520
@ | Salinity B:2005
ASTM Standard Method
¢ | DO D888-09 C:2010
. APHA Standard Method 2130 Measurement with Turbidity

@ | Turbidity B:2005 meter (Hach, 2100 P)
€ | TOC/DOC/POC ISO 8245:1999 :
& | TS APHA Standard Method 2540 )

Viable organisms

4

Fleming & Coughlan, 1978,
US EPA 600/R-10/146:2010,

Staining with Neutral Red,
Touch with the point of a

(01, 0139)

(BioMerieux, Inc.)

(= 50 pm) APHA Standard Method 10200 fine dissecting needle,
C:2005 Concentration techniques
: . Anja et al., 2005, Fluorescense dying with
o ggab{% i APHA Standard Method 10200 | 5-CFDA AM,
i C:2005 Concentration techniques
’ . APHA Standard Method
@ | Heterotrophic bacteria 971 5:2005&] R SRR -
. APHA Standard Method 9222
@ | Total coliform B2005 .
@ | Escherichia coli US EPA 1603:2009 -
@ | Intestinal Enterococci US EPA 1600:2009 -
: S, T APHA Standard Method 9260
P Toxicogenic Vibrio cholerae H:2005 and/or API 20F kit )

SAZOA AT HLZ 435 (2 606-806)
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1.3 TEST EQUIPMENT

Description Manufacturer Model Number Calibration Due
L4 Fluorescent microscope Olympus BX41TF -
* Sedgewick-Rafter chamber Pyser-SGI - -
¢ Stereo microscope Olympus S740 -
* Bogorov counting chamber DH Sci. - -
* Multiprobe (Hydrolab) Hach company Hydrolab DS5 -
* Turbidity meter Hach company 2100 P -
® Clean bench SY Sci. SH-1508 -
4 Drying and heating oven DH Sci. WON-105 ~ 2011. 12, 08
L4 Digital imaging BAUMER TDI DMC3 -
L4 Electronic balance OHAUS Pioneer' " Balances ~ 2011. 12. 08
* Autoclave DH Sci. WAC-60 ~ 2011. 12. 08
* Incubator DH Sci. WIG-155 ~ 2011. 12. 08
*® Standard sieve - 50 pm (diagonal) ~ 2011. 12. 24
¢ Standard sieve - 30 pm (diagonal) -
L 4 Standard sieve - 10 pm (diagonal) -
. conical type
¢ Plankton net SA Sci. 50 pm ( diaZEnaI) -
. conical type
* Plankton net SA Sci. 30 um ( diat)g)nal) -
. conical e
Plankton net SA Sci. 0 11, € di?iginal) -
Auto pipette Ltnee BP-10000  ~ 2011. 12. 06
International, inc.
Auto pipette Labnet BP-1000  ~ 2011. 12. 06
International, inc.
o Auto pipette Labnet BP200  ~ 2011. 12. 06
International, inc.
¢ Filtration system Nalgene 350 mL -
4 Vacuum pump Thomas 1617-353 series -
L 4 Mass cylinder Witeg 100 mL ~ 2015. 06. 04
4 Colony counter SUNTEX 570 -
* Humidity Recorder CENTER 342 ~ 2012. 02. 08
SAHFAA ST HSEZE 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
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1.4 TEST SET-UP
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Neutralization unit C
NR Pump
Ballasting Pr I: Control water line
3] 112 "OCess
% Treated water line

Control water line

De-ballasting Process l
Treated water line

Figure 1-1 Schematic process diagram of the land-based test facility of the AquaStar’ BWMS

1.5 TEST PROCEDURE
- See Appendix II. PROCEDURES OF LAND-BASED TEST.
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1.6 TEST SCHEDULE

. Test mode and date .
Period Cycle Ballasting de-Ballasting Location
2 Jun. 30, 2010 Jul. 05, 2010
3 Jul. 07, 2010 Jul. 12, 2010
1 4 Jul. 14, 2010 Jul. 19, 2010
(> 32 PSU) 5 Jul. 21, 2010 Jul. 26, 2010
11 Oct. 06, 2010 Oct. 11, 2010
12 Jun. 17, 2011 Jun. 22, 2011 Ulsan, Ulju-gun
6 Aug. 11, 2010 Aug. 16, 2010
5 7 Aug. 25, 2010 Aug. 30, 2010
8 Sep. 09, 2010 Sep. 14, 2010
- 32 PSU
(=3 ) 9 Sep. 15, 2010 Sep. 20, 2010
10 Sep. 29, 2010 Oct. 04, 2010
1.7 TEST RESULTS
1.7.1 Assessment of valid test
(1) Basic water parameter of test (challenge) water
Period Cycle | Salinity (PSU) TSS (mg/L) DOC (mg/L) POC (mg/L) | Remarks
2 34.38 17.33 2.62 1.23
3 34.21 18.50 3.04 1.49
1 4 . ; 4 .
32.81 27.90 345 1.96 PASS
(> 32 PSU) 5 33.11 24.80 3.19 1.57
11 33.94 22.80 3.86 0.70%*
12 34.12 25.60 5.04 1.34
Valid requirement > 32 >1 >1 >1 -
6 20.88 82.70 6.59 7.55
) 7 21.06 62.60 5.59 6.89
8 21.09 85.70 5.19 5.17 PASS
(3 - 32 PSU) M 19.23 63.50 5.94 5.45
10 21.24 64.50 6.81 5.83
Valid requirement 3-32 > 50 > 5 >5 -

* Due to the fact that the POC concentration in the control water was 1.4 mg/L, test result is concluded
"PASS". Please refer to Appendix IIL

¥ Data indicates an arithmetic mean.
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(2) Viable organisms of test (challenge) water
= 50 pm = 10 - 50 pm | Heterotrophic
Period Cycle organisms organisms bacteria Remarks
(inds./m’) (inds./mL) (cells/mL)
2 354 000 1 717 21 273
3 363 666 1 550 16 000
1 4 392 333 1 894 9 455%
(> 32 PSU) 5 337 166 1 063 14 909
11 479 833 1 326 14 955
12 337 500 1 628 10 227 PASS
6 383 500 1 274 > 40 727
5 7 443 000 1 474 16 227
8 529 166 1192 > 32 545
@ - 32 PSU) 584 833 1 401 28 000
10 833 000 1 592 20 091
Valid requirement = 100 000 > 1 000 = 10 000 =

* Due to the fact that the heterotrophic bacteria concentration in the control water was 13 044 cells/mL, test

result is concluded "PASS". Please refer to Appendix III.

¥ Data indicates an arithmetic mean.

(3) Organisms diversity of test (challenge) water

Period Cycle = 50 pm organisms = 10 - 50 pm organisms Remarks
2 5 Phyla/Division 7 species 3 Phyla/Division 9 species
3 5 Phyla/Division 9 species 3 Phyla/Division 8 species
1 4 4 Phyla/Division 10 species 4 Phyla/Division 7 species
(> 32 PSU) 5 3 Phyla/Division 7 species 5 Phyla/Division 8 species
11 4 Phyla/Division 7 species 4 Phyla/Division 8 species
12 6 Phyla/Division 10 species 3 Phyla/Division 6 species PASS
6 4 Phyla/Division 9 species 4 Phyla/Division 14 species
2 7 3 Phyla/Division 6 species 3 Phyla/Division 8 species
8 4 Phyla/Division 5 species 3 Phyla/Division 7 species
@ -32P80) T 3 Phyla/Division 5 species 4 Phyla/Division 8 species
10 4 Phyla/Division 5 species 4 Phyla/Division 7 species

Valid requirement

= 3 Phyla/Division 5 species

= 3 Phyla/Division 5 species

SAEAA HE2 GHAR 435 (2 606-806)
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(4) Viable organisms of discharge control water

; = 50 pm organisms = 10 - 50 um organisms
Period Cycle (i}:l ds. h:%) (in ds!.:’ mL)lg Remarks
2 1 470 204
3 1 250 209
1 4 972 218
(> 32 PSU) 5 13 416 147
11 66 667 201
12 77 333 161 PASS
6 5 250 109
) 7 3 583 223
8 450 144
(3-32 P5U) 9 2 700 141
10 67 611 197
Valid requirement > 100 > 100 -
# Data indicates an arithmetic mean.
1.7.2 Assessment of discharge treated water
( fffal‘%tgﬁra:m)
> > 10 - &
Period | Cycle ogﬁs#.;n oll,t?aniss:)nsm . . Toxicogenic | pemarks
(inds. /mS) (inds./mL) Esckerchza Intestinal _ Vibrio
coli Enterococci | cholerae
(01, 0139)
2 4 0 0 12 0
3 3 1 0 1 0
1 4 2 0 0 0 0
(> 32 PSU) 5 2 0 0 8 0
11 2 1 0 0 0
12 0 1 8 0 0 PASS
6 4 0 1 1 0
) 7 3 0 0 0 0
8 3 0 0 0 0
(3-32 PSU) 9 3 0 0 0 0
10 5 0 0 0 0
Discharge Standard < 10 < 10 < 250 < 100 <1 -

# Data indicates an arithmetic mean.

21401

Tested by : Soo-Yeon Im

= 4

Technical Manager : Young-Soo Kim
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APPENDIX
I. DRAWING
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II. PROCEDURES OF LAND-BASED TEST

KOMERI SOP BWMS 01

Rew. 3.0 ,Mﬂ..gg];!;

BWMS Test Procedure on Land-Based Test

E end

B, beginning
M. middle

<Standard for valid test>

Salinity in the test water
>3z PsU 3-32350 < 333U
DoOC *lmall *>S5mgil  >5mgil
POC >1mg/ll >5mg/ll >5mgil
TSS *imgil >50mall » 50 mall

Density of organisms in the test water

2 50 pm organisms

2 3 PrylasDivizion § zpecies
2 10,000 inds./m4

z 10-50 pm organisms

2 3 Phyla/Divizion 5 zpegies
z 1,008 inde./mL

Heterotrophic bacteria

2 12,000 cells/mL

Density of organisms in the treated water

2z 50 um organisms

< 10 inds /m?

2 10-50 pm organisms

< 10 inds/mL

Toxicogenic
% S < 1 ¢fuf100 mL
PR acteria Vitwio choterae [O1, O139)
Escherichiz coll < 253 cfu/10CmL
Sample volume Intastinal fnterococe; < 10D cfu/10CmL
Ballasting Tes: 2 5C um orgamizms Z0Lx3
water 2 1C-E0 pm orgenisms 1L x 2 [ s ol E
Bacteria 20 mL x 2 | EEE )
-ral = 50 L e 0L =2 5 D Membrane
Cenzrol 2 30 um orgarizm 2L x Intestinal Znte o s
water 2 1C-50 pm organisms LL = 2 J ration
i £Q 3 : ]
Bacteria 0l x Total Coliform
Trzated 2 5C um orgarizms Im3x 3 . . =/
watar 2 1C-E0 pm orgznisms L2L x 2 ¢ \
. Texiagenic
B0 mL x 3
Eactaia L ¥ choierse (01, OL38) | Spread-plate |
de- Cenzrol 2 50 Lm orgarizmzs  Z0L = 2 ., e
Balfasting water 2 10-50 pm organisms L L = 2 Heteroirophic bactera L
Bacteria EJ0mLx 2 &
Trzated 2 3C Lm orgarizm: 1m*x 3
: = 2 50 pm Stereomicroscopic Neutral red stain L
water 2 1C-E0 pm organisms 10 L = 2 : 3 s b
Bacteria oo mL x 3| A\ _SEEnsms gveshaaion gl
2 10-50 ym ‘ 5-CFDA AM ‘ Light microscapic
crganisms stain investigation
FAUAAA S HLZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
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II. TEST RESULT DETAILS

TEST RESULTS IN > 32 PSU (2nd cycle: Jun. 30, 2010 - Jul. 05, 2010)

Ballasting de-Ballasting
Tesidibey Test Control Treated Control Treated
Water temperature (°C) 18.19 19.33 18.46 21.13 20.89
pH 7.62 7.59 7.52 7.02 7.02
ORP (mV) 272 327 746 298 99
Salinity (PSU) 34.38 34.22 34.29 33.46 34.46
DO (mg/L) 7.38 6.62 6.96 438 7.25
Turbidity (NTU) 4.08 3.61 442 4.98 4.16
Total suspended solid (mg/L) 17.33 19.11 19.42 13.87 16.84
Dissolve organic carbon (mg/L) 2.62 257 3.02 1.37 3.67
Particulate organic carbon (mg/L) 1.23 155 1.76 0.43 1.20
= 50 um organisms (inds./m’) 354 000 195 999 73 444 1 470 4
= 10 - 50 um organisms (inds./mL) 1 717 2 061 1 204 0
Heterotrophic bacteria (cells/mL) 21 273 19 044 0 6 966 67
Total coliform TNTC* TNTC 0 TNTC TNTC
Bacteria Escherichia coli 50 21 0 0 0
(cfu/100 mL) | Intestinal Enterococci TNTC TNTC 0 860 12
Toxicogenic Fibrio cholerae (01, 0139) 0 0 0 0 0

*TNTC, Too Numerous To Count

TEST RESULTS IN > 32 PSU (3rd cycle: Jul. 07, 2010 - Jul. 12, 2010)

Ballasting de-Ballasting
Test Item
Test Control Treated Control Treated
Water temperature (°C) 20.06 20.90 20.24 21.53 21.33
pH 7.79 7.72 7.43 7.22 7.52
ORP (mV) 236 258 734 234 46
Salinity (PSU) 34.21 34.27 34.28 34.89 35.06
DO (mg/L) 7.29 6.53 6.97 4.05 7.19
Turbidity (NTU) 3.53 3.27 4.05 3.49 4.23
Total suspended solid (mg/L) 18.50 21.29 19.11 16.40 18.49
Dissolve organic carbon (mg/L) 3.04 2.99 3.16 2.12 3.85
Particulate organic carbon (mg/L) 1.4% 1.10 2.49 0.60 1.49
> 50 pm organisms (inds./m’) 363 666 201 389 29 595 1 250 3
= 10 - 50 pm organisms (inds./mL) 1 550 1 475 2 209 1
Heterotrophic bacteria (cells/mL) 16 000 11 178 0 4 222 31
Total coliform TNTC* TNTC 0 255 605
Bacteria Escherichia coli 717 441 0 4 0
(cf/100 mL) | Intestinal Enterococci 315 428 0 91
Toxicogenic Vibrio cholerae (01, 0139) 0 0 0 0 0

*TNTC, Too Numerous To Count

SATAA 2 HBEZE 435 (P 606-806)
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III. To be continued

TEST RESULTS IN > 32 PSU (4th cycle: Jul. 14, 2010 - Jul. 19, 2010)

. Ballasting de-Ballasting
Dest Trem Test Control Treated Control Treated
Water temperature (°C) 21.13 21.30 21.28 23.45 23.44
pH 7.83 7.87 7.33 6.96 7.26
ORP (mV) 270 277 -30 250 148
Salinity (PSU) 32.81 32.39 32.82 31.93 32.31
DO (mg/L) 6.72 6.93 6.47 4.74 7.11
Turbidity (NTU) 9.05 11.77 8.97 7.75 8.81
Total suspended solid (mg/L) 27.90 33.33 26.13 24.40 20.58
Dissolve organic carbon (mg/L) 3.45 3.53 3.48 1.92 4.28
Particulate organic carbon (mg/L) 1.96 1.96 1.90 0.64 1.89
= 50 pm organisms (inds./m’) 392 333 279 833 55 558 972 2
= 10 - 50 pm organisms (inds./mL) 1 894 1 716 0 218 0
Heterotrophic bacteria (cells/mL) 9 455 13 044 0 12 022 272
Total coliform TNTC* TNTC 0 345 8
Bacteria Escherichia coli 63 276 0 34 0
(cfu/100 mL) | Intestinal Enterococci 208 > 546 0 283 0
Toxicogenic Vibrio cholerae (01, 0139) 0 0 0 0 0

*TNTC, Too Numerous To Count

TEST RESULTS IN > 32 PSU (5th cycle: Jul. 21, 2010 - Jul. 26, 2010)

Ballasting de-Ballasting
Test Hen Test Control Treated Control Treated
Water temperature (°C) 21.92 22.06 21.57 2421 24.33
pH T2 7.68 7.59 7.01 7.43
ORP (mV) 287 244 725 250 157
Salinity (PSU) 33.11 33.77 33.09 33.77 33.25
DO (mg/L) 7.10 6.62 6.94 3.84 7.03
Turbidity (NTU) 4.81 4.33 4.74 4.78 5.07
Total suspended solid (mg/L) 24.80 21.51 20.00 13.96 17.73
Dissolve organic carbon (mg/L) 3.19 2.62 2.94 2.01 4.19
Particulate organic carbon (mg/L) 1.57 1.60 1.83 0.61 1.62
= 50 um organisms (inds./m’) 337 166 298 333 69 420 13 416 2
= 10 - 50 pm organisms (inds./mL) 1 063 1 385 0 147 0
Heterotrophic bacteria (cells/mL) 14 909 13 744 0 > 14 733 200
Total coliform TNTC* TNTC 0 TNTC 11
Bacteria Escherichia coli 62 86 0 5
(cfu/100 mL) | Intestinal Enterococci > 460 > 722 0 179
Toxicogenic Vibrio cholerae (01, 0139) 0 0 0 0

*TNTC, Too Numerous To Count

SAZSA ST HYZ 435 (2 606-806)

435 Hae¥a121 -r0 Yeongdo-gu 606-806 Busan Korea

KOMERI-P-24-03(6)

Tel:+82-51-400-5000  Fax:+82-51-400-5091
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II. To be continued

TEST RESULTS IN > 32 PSU (11th cycle: Oct. 06, 2010 - Oct. 11, 2010)

Ballasting de-Ballasting
g e Test Control Treated Control Treated

Water temperature (°C) 20.59 20.98 20.75 20.09 19.87
pH 8.09 8.08 7.86 7.13 7.48
ORP (mV) 305 337 776 294 318
Salinity (PSU) 33.94 33.93 33.78 33.96 33.77
DO (mg/L) 6.84 6.98 6.61 4.41 727
Turbidity (NTU) 4,17 437 4.50 5.24 6.0
Total suspended solid (mg/L) 22.80 2440 24.80 11.57 22.10
Dissolve organic carbon (mg/L) 3.86 3.91 3.68 3.08 3.82
Particulate organic carbon (mg/L) 0.70 1.47 1.49 1.04 1.46
> 50 um organisms (inds./m’) 479 833 504 388 21 405 66 667 2
= 10 - 50 pm organisms (inds./mL) 1 326 1 702 1 201 1
Heterotrophic bacteria (cells/mL) 14 955 2 489 0 1 733 1

Total coliform 68 43 0 94 3
Bacteria Escherichia coli 515 19 0 4 0
(cfw/100 mL) | Intestinal Enterococci 108 196 0 65 0

Toxicogenic Vibrio cholerae (01, 0139) 0 0 0 0 0
TEST RESULTS IN > 32 PSU (12th cycle: Jun. 17, 2011 - Jun. 22, 2011)

Ballasting de-Ballasting
Bt Tem Test Control Treated Control Treated

Water temperature (°C) 17.45 18.03 18.51 19.89 19.54
pH 8.19 8.21 8.07 6.52 6.71
ORP (mV) 370 316 -52.67 280 2
Salinity (PSU) 34.12 34.36 33.95 34.43 34.11
DO (mg/L) 7.61 7.69 7.09 4.68 7.38
Turbidity (NTU) 7.46 8.23 8.68 11.27 22.43
Total suspended solid (mg/L) 25.60 37.90 37.10 22.50 26.30
Dissolve organic carbon (mg/L) 5.04 6.02 4.76 3.20 5.74
Particulate organic carbon (mg/L) 1.34 1.41 0.71 0.69 0.47
= 50 um organisms (inds./m’) 337 500 238 167 500 77 333 0
= 10 - 50 um organisms (inds./mL) 1 628 1 606 1 161 1
Heterotrophic bacteria (cells/mL) 10 227 8 967 0 7 733 113

Total coliform 30 198 0 167 1
Bacteria Escherichia coli TNTC* TNTC 0 182 8
(cfu/100 mL) | Intestinal Enterococci 70 68 0 83 0

Toxicogenic Fibrio cholerae (01, 0139) 0 0 0 0 0

*INTC, Too Numerous To Count

FUaFAA ST HSZ 435 (R 606-806)

435 Haeyang-ro 6Yeongdo-gu 606-806 Busan Korea

KOMERI-P-24-03(6)
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III. To be continued

TEST RESULTS IN 3 - 32 PSU (6th cycle:

Aug. 11, 2010 - Aug. 16, 2010)

Ballasting de-Ballasting
Tepe hem Test Control Treated Control Treated
Water temperature (°C) 21.90 23.66 22.20 23.85 20.40
pH 7.51 7.43 7.58 6.38 6.64
ORP (mV) 206 283 780 -55 183
Salinity (PSU) 20.88 21.62 20.83 20.77 20.44
DO (mg/L) 7.23 6.50 6.88 4.34 8.22
Turbidity (NTU) 26.80 16.87 26.53 23.30 24.90
Total suspended solid (mg/L) 82.70 46.80 76.54 18.03 61.77
Dissolve organic carbon (mg/L) 6.59 5.95 5.74 7.83 6.23
Particulate organic carbon (mg/L) 7.55 5.10 8.01 1.53 5.88
> 50 pm organisms (inds./m’) 383 500 265 833 36 863 5 250 4
= 10 - 50 pm organisms (inds./mL}) 1274 959 1 109 0
Heterotrophic bacteria (cells/mL) > 40 277 27 944 0 14 944 55
Total coliform TNTC* TNTC 0 75 1
Bacteria Escherichia coli TNTC TNTC 0 55 1
(cfu/100 mL) | Intestinal Enterococci 50 52 0 5 1
Toxicogenic Vibrio cholerae (01, 0139) 0 0 0 0 0

*TNTC, Too Numerous To Count

TEST RESULTS IN 3 - 32 PSU (7th cycle:

Aug. 25, 2010 - Aug. 30, 2010)

- Ballasting de-Ballasting
TRt Teem Test Control Treated Control Treated
Water temperature (°C) 21.37 18.58 21.63 23.94 24.10
pH 7.47 7.56 7.46 6.56 6.87
ORP (mV) 215 259 788 305 114
Salinity (PSU) 21.06 21.59 20.98 2143 21.12
DO (mg/L) 7.45 7.74 7.02 3.79 7.20
Turbidity (NTU) 13.10 12.27 13.27 18.33 11.96
Total suspended solid (mg/L) 62.60 65.30 65.20 26.93 43.90
Dissolve organic carbon (mg/L) 5.59 5.58 5.50 6.10 5.80
Particulate organic carbon (mg/L) 6.89 6.75 7.18 2.26 7.21
= 50 pm organisms (inds./m’) 443 000 480 744 38 010 3 583 3
= 10 - 50 pm organisms (inds./mL) 1 474 1 470 0 223 0
Heterotrophic bacteria (cells/mL) 16 227 16 033 0 8 289 36
Total coliform 0 TNTC* 0 TNTC 6
Bacteria Escherichia coli TNTC 189 0 7 0
(cfu/100 mL) | Intestinal Enterococci 37 TNTC 0 112 0
Toxicogenic Fibrio cholerae (O1, 0139) 0 0 0 0 0

*TNTC, Too Numerous To Count

SAZAN T T HLZ 435 (D 606-806)

435 Hae¥ag§-ro Yeongdo-gu 606-806 Busan Korea

KOMERI-P-24-03(6)
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IlI. To be continued

TEST RESULTS IN 3 - 32 PSU (8th cycle:

Sep. 09, 2010 - Sep. 14, 2010)

Ballasting de-Ballasting
sk e Test Control Treated Control Treated
Water temperature (°C) 22.94 23.55 23.12 2308 22.84
pH 7.97 7.86 7.70 6.80 7.11
ORP (mV) 281 333 803 209 92
Salinity (PSU) 21.09 20.63 20.98 20.62 21.04
DO (mg/L) 7.24 6.85 7.09 3.80 7.27
Turbidity (NTU) 20.60 15.07 20.23 27.97 19.07
Total suspended solid (mg/L) 85.70 48.03 76.50 36.30 64.00
Dissolve organic carbon (mg/L) 5.19 5.62 5.98 5.74 6.63
Particulate organic carbon (mg/L) 5.17 3.67 6.70 0.82 5.53
> 50 um organisms (inds./m’) 529 166 | 258 833 46 434 450 3
= 10 - 50 pm organisms (inds./mL) 1192 1 451 1 144 0
Heterotrophic bacteria (cells/mL) > 32 545 19 556 0 19 755 74
Total coliform 297 TNTC* 0 TNTC 18
Bacteria Escherichia coli 270 TNTC 0 59 0
(cfu/100 mL) | Intestinal Enferococci 73 TNTC 0 81 0
Toxicogenic Fibrio cholerae (01, 0139) 0 0 0 0 0

*TNTC, Too Numerous To Count

TEST RESULTS IN 3 - 32 PSU (9th cycle:

Sep. 15, 2010 - Sep. 20, 2010)

Ballasting de-Ballasting
Test Item Test Control Treated Control Treated
Water temperature (°C) 23.03 22.79 23.25 22.86 22,53
pH 8.02 7.95 7.82 6.59 6.98
ORP (mV) 295 338 789 320 146
Salinity (PSU) 19.23 19.15 19.17 18.55 18.69
DO (mg/L) 7.44 7.26 7.17 4.53 828
Turbidity (NTU) 9.33 9.37 9.65 25.10 10.37
Total suspended solid (mg/L) 63.50 66.07 65.83 19.40 53.73
Dissolve organic carbon (mg/L) 5.94 6.12 643 6.77 7.30
Particulate organic carbon (mg/L) 5.45 5.20 4.92 2.55 5.03
= 50 pm organisms (inds./m3) 584 833 356 389 44 187 2 700 3
= 10 - 50 pm organisms (inds./mL) 1 401 1 823 0 141 1
Heterotrophic bacteria (cells/mL) 28 000 9 822 0 16 711 118
Total coliform 65 104 0 6 1
Bacteria Escherichia coli 363 4 0 0 0
(cfu/100 mL) | Intestinal Enterococci 33 TNTC* 0 10 0
Toxicogenic Vibrio cholerae (01, 0139) 0 0 0 0 0

*TNTC, Too Numerous To Count

SAZSA ST HLZ 435 (R 606-806)

435 Hae%an -r0 Yeongdo-gu 606-806 Busan Korea

KOMERI-P-24-03(6)
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III. To be continued

TEST RESULTS IN 3 - 32 PSU (10th cycle: Sep. 29, 2010 - Oct. 04, 2010)

Ballasting de-Ballasting
TRt Mot Test Control Treated Control Treated
Water temperature (°C) 19.67 20.11 19.88 19.44 19.26
pH 7.84 7.80 7.59 6.84 7.06
ORP (mV) 197 429 804 305 183
Salinity (PSU) 21.24 20.78 21.26 20.97 21.42
DO (mg/L) 7.81 7.68 7.57 4.69 7.85
Turbidity (NTU) 9.71 8.87 10.35 8.92 10.05
Total suspended solid (mg/L) 64.50 69.57 65.10 40.50 53.10
Dissolve organic carbon (mg/L) 6.81 7.32 6.71 4.65 7.03
Particulate organic carbon (mg/L) 5.83 6.60 5325 4.38 5.69
> 50 pm organisms (inds./m’) 833 000 720 555 27 984 67 611 5
= 10 - 50 pm organisms (inds./mL) 1 592 1 490 1 197 0
Heterotrophic bacteria (cells/mL) 20 091 21 434 0 30 633 152
Total coliform 120 17 0 98 2
Bacteria Escherichia coli 185 0 0 0 0
(cfu/100 mL) | Intestinal Enterococci 103 37 0 64 0
Toxicogenic Fibrio cholerae (01, 0139) 0 0 0 0 0

SAHLRA HEF HSEZ 435 (2 606-806)
435 Hae%ang-
KOMERI-P-24-03(6)

ro Yeongdo-gu 606-806 Busan Korea
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IV. ANALYZED SAMPLE PICTURES

1. 2 50 um organisms

- Ballasting (2nd cycle: Jun. 30, 2010)

Artemia salina (Test water)

Polychaeta larva (Control water)

Artemia salina (Viable, Treated water)

Brachionus plicatilis (Test water)

Artemia salina (Viable, Treated water)

FUBAA ET HLYZ 435 (P 606-806)
435 Hae;lf)aniro Yeongdo-gu 606-806 Busan Korea
KOMERI-P-24-03(6)

Tel:+82-51-400-5000  Fax:+82-51-400-5091
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1. To be continued

* de-Ballasting (2nd cycle: Jul. 05, 2010)

g -

Bivalve larvae (Control water)

Disrupted organisms (Treated water)

Paracalanus sp. (Control water)

o

Q'

- 4 5t

Brachionus plicatilis (Control water)

Disrupted organisms (Treated water)

FAUFAA ST HLZ 435 (F 606-806)
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea
KOMERI-P-24-03(6)

Tel:+82-51-400-5000  Fax:+82-51-400-5091
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1. To be continued

* Ballasting (3rd cycle: Jul. 07, 2010)

Artemia salina (Test water) Brachionus plicatilis (Test water)

trol water)

Oithona sp. (Control water) Brachionus plicatilis (Con
{ " 3 1._‘-’

1.8

Disrupted organisms (Treated water) Disrupted organisms (Treated water)

FMHBAA S5 HSE 435 (S 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
http:/fwww .komeri.re.kr
2011. 09. 05
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1. To be continued

* de-Ballasting (3rd cycle: Jul. 12, 2010)

Artemia salina (Viable, Treated water)

Polychaeta larva (Control water)

-

Copepod nauplius (Control water)
v . .

Disrupted organisms (Treated water)

SABAN HER HAZ 435 (2 606-806)

435 Haei/,alg-ro 6Yeongd0—gu 606-806 Busan Korea

KOMERI-P-24-03(6)
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1. To be continued

* Ballasting (4th cycle: Jul. 14, 2010)

. e 4
[

Artemia salina (Test water)

o m

Copepodite (Control water)

Artemia salina (Viable, Treated water)

Polychaeta larva (Test water)

Disrupted organisms (Treated water)

FUHIHA ST HUZ 435 (2 606-806)

435 Hae}l':ang-ro
KOMERI-P-24-03(6)

Yeongdo-gu 606-806 Busan Korea

Tel:+82-51-400-5000  Fax:+82-51-400-5091
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1. To be continued

+ de-Ballasting (4th cycle: Jul. 19, 2010)

1 .",§ : ,-‘" : ™ " ?.,A" ¥ i .‘\,l . _M_-_‘ b} .‘vwcﬁ:ﬁ,’
T S e i IS T NG e )

K

Disrupted organisms (Treated water) Disrupted organisms (Treated water)

FARAA P HAZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae¥an§ o Yeongdo—gu 606-806 Busan Korea http://www. komen re.kr
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1. To be continued

* Ballasting (5th cycle: Jul. 21, 2010)

'?0 m

Artemia salina (Test water)

Acartia omorii (Control water)

Artemia salina (Viable, Treated water)

"30:-_

Balanus larva (Test water)

Balanus larva (Control water)

,d‘° * ‘] . o o
- a5E o
o o O
%.‘ o"u i 0

a1

Artemia salina (Viable, Treated water)

SAZSA HET HUZ 435 (2 606-806)

435 Haeyang-ro Yeongdo—gu 606-806 Busan Korea
KOMERI-P-24-03(6)

Tel:+82-51-400-5000  Fax:+82-51-400-5091
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1. To be continued

+ de-Ballasting (5th cycle: Jul. 26, 2010)

Artemia salina (Control water)

Disrupted organisms (Treated water)

'_5'0 fm

Polychaeta larva (Control water)

Brachionus plicatilis (Control water)

i . S nAeTit s e
: 4 : S
< . 1 5 A 1

Disrupted organisms (Treated water)

SLAZHAA S HUYR 435 (2 606-806)
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea
KOMERI-P-24-03(6)

Tel:+82-51-400-5000  Fax:+82-51-400-5091
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1. To be continued

* Ballasting (11th cycle: Oct. 06, 2010)

Polychaeta larva (Test water)

Disrupted organisms (Treated water) Artemia salina (Viable, Treated water)

SAZAA ST HLZ 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo—gu 606-806 Busan Korea http://www. komerl re.kr
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1. To be continued

+ de-Ballasting (11th cycle: Oct. 11, 2010)

|

| Fom

Balanus larva (Control water)

.

Disrupted organisms (Treated water)

Disrupted organisms (Treated water)

SAZAA HEF HSE 435 (R 606-806)
435 Hae)i’anf-ro Yeongdo-gu 606-806 Busan Korea
KOMERI-P-24-03(6)

Tel:+82-51-400-5000  Fax:+82-51-400-5091
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1. To be continued

* Ballasting (12th eycle: Jun. 17, 2011)

Artemia salina (Test water)

Polycheata larva (Control water)

ey

L g

oA i & o . O T

Disrupted organism (Treated water)

Brachionus plicatilis (Test water)

Disrupted organism (Treated water)

SMEAAN HEF HEE 435 (R 606-806)
435 Hae¥a.n -ro Yeongdo-gu 606-806 Busan Korea
KOMERI-P-24-03(6)

Tel:+82-51-400-5000  Fax:+82-51-400-5091
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1. To be continued

- de-Ballasting (12th cycle: Jun. 22, 2011)

Polycheata larva (Control water) Copepodite (Control water)

— y
Tﬁﬂl A

Bivalve larva (Control water) Copepod nauplius (Control water)
‘ : : P '_ '_ BN |

Disrupted organism (Treated water) Disrupted organism (Treated water)

FAFEHA HP GHLE 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae)l/’an?ro Yeongdo-gu 606-806 Busan Korea http://www komeri.re kr
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1. To be continued

* Ballasting (6th cycle: Aug. 11, 2010)

-

Artemia salina (Test water)

Disrupted organisms (Treated water) Disrupted organisms (Treated water)
SAZAA TP HEZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae){)ang-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
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1. To be continued

* de-Ballasting (6th cycle: Aug. 16, 2010)

Disrupted organisms (Treated water)

Disrupted organisms (Treated water)

SAZEAA EEF HSZ 435 (f 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www.kzogtllizribrg.k{{s
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1. To be continued

* Ballasting (7th cycle: Aug. 25, 2010)

1)

Copepod nauplius (Control wate
iy ey '-w;l h j .A "’-;.;-.":‘

Artemia salina (Viable, Treated water) Disrupted organisms (Treated water)
SAZAA HEF HSZE 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae¥an§-ro Yeongdo-gu 606-806 Busan Korea http://www .komeri.re kr
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1. To be continued

+ de-Ballasting (7th cycle: Aug. 30, 2010)

Brachionus plicatilis (Control water)

Brachionus plicatilis (Control water)

Disrupted organisms (Treated water)

Brachionus plicatilis (Control water)

Disrupted organisms (Treated water)

SA2HA SEP HLZE 435 (F 606-806)
435 Hae¥an§-ro Yeongdo-gu 606-806 Busan Korea
KOMERLP-27-03(6)

Tel:+82-51-400-5000
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1. To be continued

* Ballasting (8th cycle: Sep. 09, 2010)

Disrupted organisms (Treated water) Artemia salina (Viable, Treated water)
SPAZAA T HEZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
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1. To be continued

+ de-Ballasting (8th cycle: Sep. 14, 2010)

Banacle cyprid (Contr

&S
&

Artemia salina (Viable, Treated water) Artemia salina (Viable, Treated water)

FAZAA AT HYR 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091

435 Hae)lr)an‘%-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
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1. To be continued

- Ballasting (9th cycle: Sep. 15, 2010)

Artemia salina (Test water) Polychaeta larva (Test water)

Artemia salina (Control water) Copepod nauplius (Control water)

Artemia salina (Viable, Treated water) Artemia salina (Viable, Treated water)

SLIHEA P HEZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www .komeri.re.kr
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1. To be continued

+ de-Ballasting (9th cycle: Sep. 20, 2010)

Disrupted organisms (Treated water) Disrupted organisms (Treated water)
SALEA SEF GHEZ 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae¥an§-ro Yeongdo-gu 606-806 Busan Korea http://www .komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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1. To be continued

* Ballasting (10th cycle: Sep. 29, 2010)

Artemia salina (Viable, Treated water) Disrupted organisms (Treated water)
SABAA FET HSZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://'www.komeri.re.kr

KOMERI-P-24-03(6) 2011, 09. 05
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1. To be continued
* de-Ballasting (10th cycle: Oct. 04, 2010)
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Brachionus plicatilis (Control water) Brachionus plicatilis (Control water)
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Brachionus plicatilis (Control water)
Disrupted organisms (Treated water) Disrupted organisms (Treated water)

SAFAA S GHEZE 435 (2 606-806) Tel:+82-51-400-5000  Fax:-+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea ht‘tp://www.kzogiliaribrg.kés

KOMERI-P-24-03(6)
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 41/128 Certificate No. : KOMERI-GTA-10T483-3

2. 2 10-50 um organisms

* Ballasting (2nd test cycle: Jun. 30, 2010)

Licmophora sp. (Test water) Thalassiosira sp. (Test water)

Chaetoceros sp. (Test water) Stephanopyxis sp. (Test water)

Tetraselmis suecica (Test water)

FoFAA HEF HAZ 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 42/128 Certificate No. : KOMERI-GTA-10T483-3

2. To be continued

* Ballasting (2nd test cycle: Jun. 30, 2010)

Licmophora sp. (Control water)

Light microscope image (left) and epi-fluorescence microscope image (right).

Serippsiella sp. (Viable, Treated water)

Light microscope image (left) and auto-fluorescence microscope image (right).

SAZAA TP HEZ 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 43/128 Certificate No. : KOMERI-GTA-10T483-3

2. To be continued

* de-Ballasting (2nd test cycle: Jul. 05, 2010)

Tetraselmis suecica (Control water)

Light microscope image (left) and auto-fluorescence microscope image (right).

Tetraselmis suecica (Inviable, Treated water)

SAZAA ST HLZE 435 (f 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haq{’ang—ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re kr
KOMERI-P-24-03(6) 2011. 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 44/128 Certificate No. : KOMERI-GTA-10T483-3

2. To be continued

+ Ballasting (3rd test cycle: Jul. 07, 2010)

Guinardia sp. (Test water) Chaetoceros sp. (Test water)

Thalassiosira sp. (Test water) Skeletonema sp. (Test water)

Tetraselmis suecica (Test water) Paralia sp. (Test water)
FPAIAA HEF HLE 435 (F 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05




KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 45/128 Certificate No. : KOMERI-GTA-10T483-3

2. To be continued

* Ballasting (3rd test cycle: Jul. 07, 2010)

Paralia sp. (Control water)

Light microscope image (left) and auto-fluorescence microscope image (right).

Protoperidinium sp. (Viable, Treated water)
Light microscope image (left) and epi-fluorescence microscope image (right).

Tel:+82-51-400-5000  Fax:+82-51-400-5091

http://www.komeri.re kr
2011. 09. 05
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2. To be continued

* de-Ballasting (3rd test cycle: Jul. 12, 2010)

Thalassiosira sp. (Control water)

Light microscope image (left) and epi-fluorescence microscope image (right).

Protoperidinium sp. (Viable, Treated water)

Light microscope image (left) and epi-fluorescence microscope image (right).

SAZAA H HAZ 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae)l/)ang—ro Yeongdo-gu 606-806 Busan Korea http://www komeri.re kr
KOMERI-P-24-03(6) 2011. 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 47/128 Certificate No. : KOMERI-GTA-10T483-3

2. To be continued

+ Ballasting (4th test cycle: Jul. 14, 2010)

Chaetoceros sp. (Test water) Thalassiosira sp. (Test water)

Protoperidinium sp. (Test water) Tetraselmis suecica (Test water)

Guinardia sp. (Test water)

SAZAA =T ALYZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 48/128 Certificate No. : KOMERI-GTA-10T483-3

2. To be continued

+ Ballasting (4th test cycle: Jul. 14, 2010)

Odontella sp. (Control water)

Light microscope image (left) and epi-fluorescence microscope image (right).

Protoperidinium sp. (Viable, Treated water)

Light microscope image (left) and epi-fluorescence microscope image (right).

SAMLAA SEF HYZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae ang-ro Yeongdo-gu 606-806 Busan Korea http://'www.komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 49/128 Certificate No. : KOMERI-GTA-10T483-3

2. To be continued

* de-Ballasting (4th test cycle: Jul. 19, 2010)

Tetraselmis suecica (Control water)

Light microscope image (left) and epi-fluorescence microscope image (right).

Tetraselmis suecica (Inviable, Treated water)

FAUHEIHA ST LR 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae¥an§-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re kr
KOMERI-P-24-03(6) 2011. 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 50/128 Certificate No. : KOMERI-GTA-10T483-3

2. To be continued

* Ballasting (Sth test cycle: Jul. 21, 2010)

Thalassiosira sp. (Test water) Tetraselmis suecica (Test water)

Protozoa (Test water) Unidentified species (Test water)
SAEHA HEF HSZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www . komeri.re kr
KOMERI-P-24-03(6) 2011. 09. 05




Certificate No. : KOMERI-GTA-10T483-3

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 51/128

2. To be continued

* Ballasting (Sth test cycle: Jul. 21, 2010)

Ceratium sp. (Control water)
Light microscope image (left) and epi-fluorescence microscope image (right).

Tetraselmis suecica (Inviable, Treated water)

Tetraselmis suecica (Inviable, Treated water)

Tel:+82-51-400-5000  Fax:+82-51-400-5091

http://www.komeri.re kr
2011. 09. 05
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2. To be continued

* de-Ballasting (Sth test cycle: Jul. 26, 2010)

Tetraselmis suecica (Control water)

Light microscope image (left) and auto-fluorescence microscope image (right).

Tetraselmis suecica (Inviable, Treated water) Coscinodiscus sp. (Inviable, Treated water)
SAEAA T HSEE 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae¥an§~ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re kr
KOMERI-P-24-03(6) 2011. 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 53/128 Certificate No. : KOMERI-GTA-10T483-3

2. To be continued

* Ballasting (11th test cycle: Oct. 06, 2010)

Protoperidinium sp. (Test water) Chaetoceros sp. (Test water)

Thalassiosira sp. (Test water) Licmophora sp. (Test water)

Dictyocha sp. (Test water)

FAFAA T HAE 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae¥an§-ro Yeongdo-gu 606-806 Busan Korea http://'www.komeri.re kr
KOMERI-P-24-03(6) 2011. 09. 05
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2. To be continued

* Ballasting (11th test cycle: Oct. 06, 2010)

Tetraselmis suecica (Control water)

Light microscope image (left) and auto-fluorescence microscope image (right).

Unidentified species (Viable, Treated water)

Light microscope image (left) and auto-fluorescence microscope image (right).

Tel:+82-51-400-5000  Fax:+82-51-400-5091
http://www .komeri.re.kr
2011. 09. 05
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2. To be continued

* de-Ballasting (11th test cycle: Oct. 11, 2010)

Tetraselmis suecica {Control water)

Light microscope image (left) and auto-fluorescence microscope image (right).

Protoperidinium sp. (Viable, Treated water)

Light microscope image (left) and epi-fluorescence microscope image (right).

SAUEFAAN =T L2 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae\éangr() Yeongdo-gu 606-806 Busan Korea http://www komeri.re kr
KOMERI-P-24-03(6) 2011. 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 56/128 Certificate No. : KOMERI-GTA-10T483-3

2. To be continued

* Ballasting (12th test cycle: Jun. 17, 2011)

Chaetoceros sp. (Test water) Thalassiosira sp. (Test water)

Thalassiosira sp. (Test water) Guinardia sp. (Test water)

Guinardia sp. (Test water) Navicula sp. (Test water)
SAFAA FEF HAZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05




2. To be continued

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 57/128 Certificate No. : KOMERI-GTA-10T483-3
* Ballasting (12th test cycle: Jun. 17, 2011)

Chaetoceros sp. (Control water) Thalassiosira sp. (Control water)

Unidentified species (Viable, Treated water)

Light microscope image (left) and auto-fluorescence microscope image (right).

SAZHA SEF HAEZE 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae an%mro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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2. To be continued

* de-Ballasting (12th test cycle: Jun. 22, 2011)

Thalassiosira sp. (Control water) Tetraselmis suecica (Control water)

Unidentified species (Viable, Treated water)

Light microscope image (left) and auto-fluorescence microscope image (right).

BAZAA ST HER 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae an§-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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2. To be continued

* Ballasting (6th test cycle: Aug. 11, 2010)

Thalassiosira sp. (Test water) Detonula sp. (Test water)

Licmophora sp. (Test water) Ceratium sp. (Test water)

Rhizosolenia sp. (Test water) Guinardia delicatula (Test water)

SATHA R HSE 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091

435 Hae)l;)ang-ro Yeongdo-gu 606-806 Busan Korea http://www komeri.re.kr
KOMERI-P-24-03(6) 2011, 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 60/128 Certificate No. : KOMERI-GTA-10T483-3

2. To be continued

* Ballasting (6th test cycle: Aug. 11, 2010)

Tetraselmis suecica (Control water)

Light microscope image (left) and auto-fluorescence microscope image (right).

Protoperidinium sp. (Viable, Treated water)

Light microscope image (left) and epi-fluorescence microscope image (right).

SMFHA S HLZE 435 (T 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae an§-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05




KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 61/128 Certificate No. : KOMERI-GTA-10T483-3

2. To be continued

+ de-Ballasting (6th test cycle: Aug. 16, 2010)

Tetraselmis suecica (Control water)

Light microscope image (left) and auto-fluorescence microscope image (right).

Tetraselmis suecica (Inviable, Treated water)

SAUZHA =T HLYZE 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091

435 Hae an -10 Yeongdo—gu 606-806 Busan Korea http://www. komen re.kr
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2. To be continued

* Ballasting (7th test cycle: Aug. 25, 2010)

Thalassiosira sp. (Test water) Odontella sp. (Test water)

Chaetoceros sp. (Test water) Tetraselmis suecica (Test water)

Detonula sp. (Test water) Gyrodinium sp. (Test water)

FLAZAA ST HSZE 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae){Jan§ o Yeongdo-gu 606-806 Busan Korea http://www. komerl re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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2. To be continued

+ Ballasting (7th test cycle: Aug. 25, 2010)

Chaetoceros sp. (Control water)

Light microscope image (left) and epi-fluorescence microscope image (right).

Tetraselmis suecica (Inviable, Treated water)

EoMEAA HET HLZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae an§—ro Yeongdo-gu 606-806 Busan Korea http://www .komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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2. To be continued

+ de-Ballasting (7th test cycle: Aug. 30, 2010)

Ditylum brightwellii (Control water) Stephanopyxis sp. (Control water)

Tetraselmis suecica (Control water)

Light microscope image (left) and auto-fluorescence microscope image (right).

Tetraselmis suecica (Inviable, Treated water)

PAZAHA SEP HEFZE 435 (P 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae¥’ §ro Yeongdo-gu 606-806 Busan Korea http://www . komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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2. To be continued

- Ballasting (8th test cycle: Sep. 09, 2010)

Scenedesmus sp. (Test water) Chaetoceros sp. (Test water)

Paralia sp. (Test water) Odontella sp. (Test water)

Tetraselmis suecica (Test water)

SALAA B HAEZ 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091

435 Hae}l')ang-ro Yeongdo-gu 606-806 Busan Korea http://www komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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2. To be continued

- Ballasting (8th test cycle: Sep. 09, 2010)

Ceratium sp. (Control water) Chaetoceros sp. (Control water)
Dictyocha sp. (Control water) Tetraselmis suecica (Inviable, Treated water)
SAFSEA HEP HAZ 435 (P 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091

435 Hae¥an§—ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 67/128 Certificate No. : KOMERI-GTA-10T483-3

2. To be continued

* de-Ballasting (8th test cycle: Sep. 14, 2010)

Tetraselmis suecica (Control water)

Light microscope image (left) and auto-fluorescence microscope image (right).

Tetraselmis suecica (Inviable, Treated water)

BEAMZEEA SE2 HEZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae}ilang—ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re kr
KOMERI-P-24-03(6) 2011, 09. 05
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2. To be continued

+ Ballasting (9th test cycle: Sep. 15, 2010)

Thalassiosira sp. (Test water) Dictyocha sp. (Test water)

Chaetoceros sp. (Test water) Ditylum brightwellii (Test water)

Chaetoceros sp. (Test water) Tetraselmis suecica (Test water)
SAZAHA AT HEZ 435 ($ 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae{,angro Yeongdo-gu 606-806 Busan Korea http://www .komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 69/128 Certificate No. : KOMERI-GTA-10T483-3

2. To be continued

- Ballasting (9th test cycle: Sep. 15, 2010)

Tetraselmis suecica (Control water)

Light microscope image (left) and epi-fluorescence microscope image (right).

Unidentified species (Viable, Treated water)

Light microscope image (left) and auto-fluorescence microscope image (right).

SMLAA GET HEZE 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae§l;an§-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re kr
KOMERI-P-24-03(6) 2011. 09. 05
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2. To be continued

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 70/128 Certificate No. : KOMERI-GTA-10T483-3
* de-Ballasting (9th test cycle: Sep. 20, 2010)

Chaetoceros sp. (Control water) Navicula sp. (Control water)

Tetraselmis suecica (Control water)

Protoperidinium sp. (Viable, Treated water)

Light microscope image (left) and epi-fluorescence microscope image (right).

SAZHA FET B2 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae;li)ani-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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2. To be continued

- Ballasting (10th test cycle: Sep. 29, 2010)

Ditylum brightwellii (Test water) Tetraselmis suecica (Test water)
Alexandrium sp. (Test water) Unidentified diatom (Test water)
Tetraselmis suecica (Test water)
SAZAA HED HEZ 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae¥an§-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 72/128 Certificate No. : KOMERI-GTA-10T483-3

2. To be continued

+ Ballasting (10th test cycle: Sep. 29, 2010)

Chaetoceros sp. (Control water)

Light microscope image (left) and epi-fluorescence microscope image (right).

Protoperidinium sp. (Viable, Treated water)

Light microscope image (left) and epi-fluorescence microscope image (right).

FAZHA S HTZE 435 (£ 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091

435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www .komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 73/128 Certificate No. : KOMERI-GTA-10T483-3

2. To be continued

+ de-Ballasting (10th test cycle: Oct. 04, 2010)

Tetraselmis suecica (Control water)

Light microscope image (left) and auto-fluorescence microscope image (right).

Tetraselmis suecica (Inviable, Treated water) Tetraselmis suecica (Inviable, Treated water)

SAZBAA R GHSZE 435 ( 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae¥an§~ro Yeongdo-gu 606-806 Busan Korea http://www komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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3. Bacteria

+ Ballasting (2nd cycle: Jun. 30, 2010)

Heterotrophic bacteria (Test water)

4

Heterotrophic bacteria (Treated water) E. coli (Treated water)
SABAA SE7 HSZ 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr

KOMERI-P-24-03(6) 2011, 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 75/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

+ Ballasting (2nd cycle: Jun. 30, 2010)

' mn.rm SS——
Intestinal Enterococcz (Control water)
3 k.

4
Intestinal Enterococci (Treated water) Toxicogenic V. cholerae (Treated water)
SAZHA S HAEZ 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae¥ g—ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05



KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 76/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* Ballasting (2nd cycle: Jun. 30, 2010)

[Braeetin. ] Aquasuer -\
Sample ID ASSIDO. =

Subject of test | Coliform (20 mb. \

[Test date. | 20/ ¢4 2o \

i

Total coliform (Control water)

Total coliform (Treated water)

SAZAA SET HLFZE 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05




KOMER/

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 77/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* de-Ballasting (2nd cycle: Jul. 05, 2010)

]

E. coli (Treated Water)
B i -

Intestinal Enterococci (Control water) Intestinal Enterococci (Treated water)
AN =P GIL2 435 (P 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae)lgang 1o Yeongdo—gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-2 2011. 09. 05



KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 78/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* de-Ballasting (2nd cycle: Jul. 05, 2010)

Toxicogenic V. cholerae (Treated water)

et 1D R Aduaatner
P ,_!.,,'ﬁ - AS STMDL- J 2
[subect of test Colform (100 mi A

[Testdate | 2eto_ o2 & = |

Total coliform (Control water) Total coliform (Treated water)
SEAZAAN ST HAZ 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae¥an§-ro Yeongdo-gu 606-806 Busan Korea http://www. komerl re.kr
KOMERI- 011. 09. 05




KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 79/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* Ballasting (3rd cycle: Jul. 07, 2010)

Heterotrophic bacteria (Control water)

Heterotrophic bacteria (Treated water) E. coli (Treated water)
HAIFA e HLZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://'www.komeri.re.kr

KOMERI-P-24-03(6) 2011, 09. 05



KOREA MARINE EQUIPMENT RESEARCH INSTITUTE

Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

- Ballasting (3rd cycle: Jul. 07, 2010)

Intestinal Enterococci (Control water)

Intestinal Enterococci (Treated water)

Toxicogenic V. cholerae (Test water)

Toxicogenic V. cholerae (Control water)

“) \

Toxicogenic V. cholerae (Treated water)

SALAA S HBZ 435 (R 606-806)
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea
KOMERI-P-24-03(6)

Tel:+82-51-400-5000  Fax:+82-51-400-5091

http://www .komeri.re.kr
2011, 09. 05




KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 81/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

- Ballasting (3rd cycle: Jul. 07, 2010)

e ]
}gumpﬁ- = { A As s Dr .ﬁ
[Subject ot tast | Coliforn @O me. |\
[Test date I B ) .\

,-|'|'

.’ xSt =

Subn.ﬂor ast. ron (20 -‘_' :
]
Tast date ‘f‘ _g(\/p 0/1 c: 1

Total coliform (Control water)

PrajectTor LT Aauasiac i
Somple ID | ASISIMDO. 3 A
]

[Subject of test Coliform (100 i) ¥
2870 04 14y

[Test date

Total coliform (Treated water)

SaEHA H2AEZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 I-Iae%ang—ro Yeongdo-gu 606-806 Busan Korea http://www komeri.re kr
KOMERI- -03(6) 2011. 09. 05



KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 82/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* de-Ballasting (3rd cycle: Jul. 12, 2010)

er)

B

Intestinal Enterococci (Control water) Intestinal Enterococci (Treated water)
FAUISHA SET HLZ 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www komeri.re.kr
KOMERI-P-24-03(6) 2011, 09. 05



KOMER/

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 83/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

+ de-Ballasting (3rd cycle: Jul. 12, 2010)

Total coliform (Control water) Total coliform (Treated water)
FAZHA o A2 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae¥,an§—ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-23-03(6) 2011. 09. 05



HKOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE

Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* Ballasting (4th cycle: Jul. 14, 2010)

e /

Heterotrophic bacteria (Test water)

ey
' -t g o3 -
S v ¢ g

Heterotrophic bacteria (Control water)

L.

Heterotrophic bacteria (Treated water)

E. coli (Test water)

E. coli (Treated water)

SAYAA HET FLZ 435 (2 606-806)

435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea

KOMERI-P-24-03(6)

Tel:+82-51-400-5000  Fax:+82-51-400-5091

http://’www.komeri.re.kr
2011. 09. 05



KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 85/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* Ballasting (4th cycle: Jul. 14, 2010)

[~ o

Toxicogenic V. cholerae (Control water)

s /dve.,,s‘.

Intestinal Enterococci (Treated water) Toxicogenic V. cholerae (Treated water)
SAZBAA =T HYZ 435 ( 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr

KOMERI-P-24-03(6) 2011. 09. 05




KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE

86/128
3. To be continued

Certificate No. : KOMERI-GTA-10T483-3

* Ballasting (4th cycle: Jul. 14, 2010)

I Agaatns
(SampeiD ]

AS SO0
J ect of test | Coldorm 20 i)
}rm.um

A
L B en Wy

Total coliform (Test water)
v

L ) SRS T T
Sample 1D A5 SIMDO )
Subject of test _ Coliform OTmby
TEaticlate g | I T £ S

Total coliform (Treated water)

SAFHA SEF HSZ 435 (P 606-806)
435 Hae¥an -10 Yeongdo-gu 606-806 Busan Korea
KOMERI-P-24-03(6)

Tel:+82-51-400-5000

Fax:+82-51-400-5091
http://www.komeri.re.kr

2011. 09. 05



KOMER/

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 87/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

+ de-Ballasting (4th cycle: Jul. 19, 2010)

Intestinal Enterococci (Control water) Intestinal Enterococci (Treated water)
FAUIAA BT HAZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05




KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 88/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* de-Ballasting (4th cycle: Jul. 19, 2010)

Total coliform (Control water) Total coliform (Treated water)

FAEAA SEF HAZE 435 (F 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://'www .komeri.re.kr

KOMERI-P-24-03(6) 2011. 09. 05




KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 89/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

+ Ballasting (Sth cycle: Jul. 21, 2010)

4

Heterotrophic bacteria (Treated water) E. coli (Treated water)
—r&%m/\i e HER 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo—gu 606-806 Busan Korea http:/fwww. komerl re.kr

-P-24-03(6) . 09. 05




KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE

Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* Ballasting (Sth cycle: Jul. 21, 2010)

Intestinal Enterococci (Treated water)

A
‘ ——" Y
V. choleme (Test water)

Tox:cogemc V. cholerae (Control water)

_— A

oE o ,—a

-

Toxicogenic V. cholerae (Treated water)

SAZSEA ST HYR 435 (R 606-806)

435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea
KOMERI% % -03(6) S

Tel:+82-51-400-5000  Fax:+82-51-400-5091
http://www komeri.re.kr
2011. 09. 05




KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 91/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* Ballasting (S5th cycle: Jul. 21, 2010)
o e
Subject of test Ca GO m \

Total coliform (Test water)

L Propect 10 f e
i L2 SRIEERER (RSN T
sample 0 AS-SIMDO- &

e ——
Subjectidf test Caliform (20 mﬁ\

[fest date 2ofy e P 5 ) ¥
e

Total coliform (Control water)

[Sampie 1D I * ..
sbje T CaMorm OO0 g\

{Subject of test

Total coliform (Treated water)

SN ST HEZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
http://'www.komeri.re kr
o 2011. 09. 05

43? Haeyang-ro Yeongdo-gu 606-806 Busan Korea
KOMERI-P-24-03(6)




KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 92/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* de-Ballasting (5th cycle: Jul. 26, 2010)

A

Intestinal Enferococci (Control water) Intestinal Enterococci (Treated water)

SHAFAHA T HYZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-24-03(6) 2011, 09. 05




KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 93/128

Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

+ de-Ballasting (5th cycle: Jul. 26, 2010)

\

.

Toxicogenic V. cholerae (Control water)

~.

Total coliform (Control water)

y

Toxicogenic V. cholerae (Treated water)

Total coliform (Treated water)

FUBAAN S HSEZ 435 (2 606-806)
435 Hae¥an§-ro Yeongdo-gu 606-806 Busan Korea
KOMERIE-P-24-03(6)

Tel:+82-51-400-5000  Fax:+82-51-400-5091
http://www.komeri.re.kr
2011. 09. 05




KOMER/

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 94/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* Ballasting (11th cycle: Oct. 06, 2010)

E. coli (Control water)

Heterotrophic bacteria (Treated water) E. coli (Treated water)
FAZAA ST HLE 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haegmg-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI- 2011. 09. 05



KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 95/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

« Ballasting (11th cycle: Oct. 06, 2010)

]

Intestinal Enterococci (Treated water) Toxicogenic V. cholerae (Treated water)
FAZAA S HUAZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haf%anf-ro Yeongdo-gu 606-806 Busan Korea http://www .komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05




KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 96/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* Ballasting (11th cycle: Oct. 06, 2010)

4

[Project ID AquaStar |
[sample ID AS-S1D0-L|

[Subject of test Coliform (20 mL)

[Test date A0lo. TR

Total coliform (Test water)

[Praject 1D AguaStar B A
Saniple 1D AS-S2MDO- )

Subject of test Coliform (20 mbi
{Test date Rl

Total coliform (Treated water)

SO HEF HYZ 435 (£ 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091

435 Hae)ll)an%-ro Yeongdo-gu 606-806 Busan Korea http://www komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05




~—y

KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 97/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

+ de-Ballasting (11th cycle: Oct. 11, 2010)

E. coli (Control water)

Intestinal Enterococci (Control water) Intestinal Enterococci (Treated water)

EAZAA HEP Y2 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae)i,an?ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05




KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 98/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* de-Ballasting (11th cycle: Oct. 11, 2010)

Total coliform (Control water) Total coliform (Treated water)
SABEAA EEF GHEE 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haq!/,an%ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re kr
KOMERI-P-24-03(6) 2011. 09. 05




KOMER/

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 99/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

+ Ballasting (12th cycle: Jun. 17, 2011)

Heterotrophic bacteria (Treated water) E. coli (Treated water)
SAMFEAA S HSEZ 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae}lr)ang-ro Yeongdo-gu 606-806 Busan Korea http:/fwww. komen re.kr
KOMERI- -03(6) 2011. 09. 05




KOMER/

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 100/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

- Ballasting (12¢th cycle: Jun. 17, 2011)

Toxicogenic V. cholerae (Control water)

Intestinal Enterococci (Treated water) Toxicogenic V. cholerae (Treated water)
BAZAA ST HAZ 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://'www komeri.re.kr

KOMERI-P-24-03(6) 2011. 09. 05




KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 101/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

+ Ballasting (12th cycle: Jun. 17, 2011)

Total coliform (Test water)

Project ID AquaStar

Sample ID A5.52MD0.

Subject of test Cofiform 20mb}
Test date 200 a2 Fok

Total coliform (Control water)

Total coliform (Treated water)

SAMZEA FET LR 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
http://www komeri.re. kr
e 2011. 09. 05

TS T,

435 Hae{)an§-ro Yeongdo-gu 606-806 Busan Korea
KOMERI-P-24-03(6)



KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 102/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* de-Ballasting (12th cycle: Jun. 22, 2011)

\

Heterotrophic bacteria (Treated water)

Intestinal Enterococci (Control water) Intestinal Enterococci (Treated water)
SAZAA FEP HAEZ 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae%ang-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05




KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 103/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* de-Ballasting (12th cycle: Jun. 22, 2011)

Toxicogenic V. cholerae (Control water) Toxicogenic V. cholerae (Treated water)

Total coliform (Control water) Total coliform (Treated water)
SAMFHAA P AR 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr

KOMERI-P-24-03(6) 2011. 09. 05




KOMERJI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 104/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

+ Ballasting (6th cycle: Aug. 11, 2010 )

Heterotrophic bacterla (Control water) E. coli (Control water)

Heterotrophic bacteria (Treated water) E. coli (Treated water)
SaZAA EEP YR 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae an -10 Yeongdo—gu 606-806 Busan Korea http://www komeri.re.kr

KOMERI-P-24-03(6) 2011. 09. 05




KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 105/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

+ Ballasting (6th cycle: Aug. 11, 2010)

Intestinal Enterococci (Treated water) Toxicogenic V. cholerae (Treated water)
SMZEA FET HAZ 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www .komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05




KOMER/

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 106/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* Ballasting (6th cycle: Aug. 11, 2010)

a T A AS =T
,Et;ﬂjﬂ(f«)‘ teat | Coliform 20 ‘\

[Test date | o P8 3

Total coliform (Treated water)

SAZAA FET HYZE 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae¥an§-ro Yeongdo-gu 606-806 Busan Korea http://’www .komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05




KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 107/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* de-Ballasting (6th cycle: Aug. 16, 2010)

Heterotrophic bacteria (Control water) Heterotrophic bacteria (Treated water)

S .

E. coli (Control water)

100PU_,

Intestinal Enterococci (Control water) Intestinal Enterococci (Treated water)
SMEAA = GHEEZE 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re kr

KOMERI-P-24-03(6) 2011. 09. 05



KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE

108/128

Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

+ de-Ballasting (6th cycle: Aug. 16, 2010)

h |
' sipl /ao.P/‘

A :

Toxicogenic V. cholerae (Control water)

|Praject ID Aguastar

[
[sample ID 1 AS-56MDS- £ |
[Subject of test_| Coliform (20 mL) \
[Test date |

I oP 7 A

— R

Total coliform (Control water)

Vi

Toxicogenic V. cholerae (Treated water)

Total coliform (Treated water)

SAFAA ST HLZ 435 (R 606-806)
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea
KOMERI-P-24-03(6)

Tel:+82-51-400-5000  Fax:+82-51-400-5091

http://www komeri.re.kr
2011. 09. 05




KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 109/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

- Ballasting (7th cycle: Aug. 25, 2010)

e)

Heterotrophic bacteria (Treated water) E. coli (Treated water)
FAHHAA SEF HSEZ 435 ( 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae¥an§-ro Yeongdo-gu 606-806 Busan Korea http://’www komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05




KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE

110/128

Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* Ballasting (7th cycle: Aug. 25, 2010)

LSS | LD = T

Intestinal Enterococci (Control water)

Intestinal Enterococci (Treated water)

-

Toxicogenic V. cholerae (Control water)

y ,

P

4

Toxicogenic V. cholerae (Treated water)

EAZAA AT HAZ 435 (2 606-806)
435 Hae¥an§-ro Yeongdo-gu 606-806 Busan Korea
KOMERI-P-24-03(6)

Tel:+82-51-400-5000  Fax:+82-51-400-5091

http://www komeri.re.kr
2011. 09. 05




KOMER/

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 111/128 Certificate No. : KOMERI-GTA-10T483-3
3. To be continued
* Ballasting (7th cycle: Aug. 25, 2010)
[ 4 S

[Propect 1D, | AcaStn \

Sl 1D ASS1D0 4 Al

[subject of test Colform 20 mb) |

[Testdatel 2plodzE L

Total coliform (Test water)

ot ID e

—ie -

Aduastar
Sample 0 | ASS £
Subject Of tist | ColiE \
R R
. |Test date . 2e

Total coliform (Treated water)

SAZAHA ST HLZ 435 (R 606-806)
435 Hae{)an%-ro Yeongdo-gu 606-806 Busan Korea
KOMERI-P-24-03(6)

Tel:+82-51-400-5000

Fax:+82-51-400-5091
http://www.komeri.re kr

2011. 09. 05



KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 112/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* de-Ballasting (7th cycle: Aug. 30, 2010)

Intestinal Enterococci (Control water) Intestinal Enterococci (Treated water)

FUEAA SEF HEE 435 (F 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae ani-éo Yeongdo-gu 606-806 Busan Korea http://www komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05




1!0§EOAMARJNE EQUIPMENT RESEARCH INSTITUTE 113/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

+ de-Ballasting (7th cycle: Aug. 30, 2010)

Toxicogenic V. cholerae (Control water)

[Project ID Aquastar =
[Sample ID ASISEMDS |

[Subject of test Colifcim (20 mLj B
[Test date Spip oF 10 |

Total coliform (Treated water)

Total coliform (Control water)

Tel:+82-51-400-5000  Fax:+82-51-400-5091
http:/fwww. komerI re.kr

EAZAA ST HAR 435 (2 606-806)
435 Haeyang-ro E)Eeougdo-gu 606-806 Busan Korea e i
5

KOMERI-P-24-03(6




KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 114/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* Ballasting (8th cycle: Sep. 09, 2010)

Heterotrophic bacteria (Test water) E. coli (Test water)

-

P

Heterotrophic bacteria (Control water) E. coli (Control water)

Heterotrophic bacteria (Treated water) E. coli (Treated water)
SAMIAA =T HLE 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae an§-ro Yeongdo-gu 606-806 Busan Korea http://www komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05




KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE

Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

- Ballasting (8th cycle: Sep. 09, 2010)

Intestinal Enferococci (Test water)

1069
’ qf' - .’l-_

| V— =-;‘ -
Intestinal Enterococci (Control water)

o e e Y5

Intestinal Enterococci (Treated water)

Toxicogenic V. cholerae (Control water)

0e-T  oe
oA S,

Toxicogenic V. cholerae (Treated water)

SAZHAl ST HYZ 435 (f 606-806)
435 Hae¥’an§-ro Yeongdo-gu 606-806 Busan Korea
KOMERI-P-24-03(6)

Tel:+82-51-400-5000  Fax:+82-51-400-5091
http://www komeri.re kr
2011. 09. 05




KOMER/

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 116/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* Ballasting (8th cycle: Sep. 09, 2010)

[Project ID AguaStar i
[Sample 1D Asisiooi g |
]'SUI:F:! of test Coliform (20 mLi |
ITest date 2008 o9 .09 |

Total coliform (Test water)

'P\ cff"J e

53"“9 iotle B R
hbm- of test 1

cs date ! 20

Total coliform (Control water)

Total coliform (Treated water)

SAFAA ST HLZE 435 (£ 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haf% gro Yeongdo-gu 606-806 Busan Korea http://www. komerl re.kr
KOMERI- . 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 117/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

- de-Ballasting (8th cycle: Sep. 14, 2010)

Intestinal Enterococci (Control water) Intestinal Enterococci (Treated water)
SAZAA =P GHAR 435 (R 606-306) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae an§-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-24-03(6) 2011. 09, 05




KOMER/

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 118/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* de-Ballasting (8th cycle: Sep. 14, 2010)

> 4

Toxicogenic V. cholerae (Control water) Toxicogenic V. cholerae (Treated water)

[Project D _’_‘:_ Fouasar. ) : :
[Sample D ASTSEMDS . | [Project 1D A.:q;;;t;; ‘
Subject of test Coliform 20ml; | [sample ID 2 - =z ,;f_\ ]l
{Test date 30100 eI il [subject of test oliform ( )

{Test date |

Total coliform (Control water) Total coliform (Treated water)

PAAHA ST HYZE 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haegmg—ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 119/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* Ballasting (9th cycle: Sep. 15, 2010)

™

4
A

Heterotrophic bacteria (Control water)

Heterotrophic bacteria (Treated water) E. coli (Treated water)

SABHA G HSZ 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05




KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 120/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

+ Ballasting (9th cycle: Sep. 15, 2010)

4 \
Intestinal Enterococci (Test water) Toxicogenic V. cholerae (Test water)

lee2 s ' P 4 Aes..

Intestinal Enterococci (Treated water) Toxicogenic V. cholerae (Treated water)
FAZEA ST HUYE 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae¥an§-ro Yeongdo-gu 606-806 Busan Korea http://www komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05




KOMER/

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 121/128 Certificate No. : KOMERI-GTA-10T483-3
3. To be continued
- Ballasting (9th cycle: Sep. 15, 2010)

Sample IO :s ;15[::-- ) ﬁl,

Subject of test Coliform {20 mi) 1|

Test date A |

Total coliform (Test water)

fProject jio] Aquastar |
[samplelD AS SIMDD ¢ |
Subject of test ~ Coliform (20 mL) |
Test date A

Total coliform (Treated water)

SAZAEA T HLZE 435 ($ 606-806)
435 Haeyan

§-ro Yeongdo-gu 606-806 Busan Korea
KOMERI-P-24-03(6)

Tel:+82-51-400-5000  Fax:+82-51-400-5091
http://'www.komeri.re.kr
2011. 09. 05



KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 122/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

+ de-Ballasting (9th cycle: Sep. 20, 2010)

E. coli (Control water) E. coli (Treated water)

Intestinal Enterococci (Control water) Intestinal Enterococci (Treated water)
SR ST HSZE 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae¥an§-ro Yeongdo-gu 606-806 Busan Korea http://www .komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05




KOMERI

123/128

Certificate No. : KOMERI-GTA-10T483-3

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE

3. To be continued

Toxicogenic V. cholerae (Control water)

+ de-Ballasting (9th cycle: Sep. 20, 2010)

[project 1D

|sample ID

k AquaStar
AS-S6MD5-

[Subject of test

|Test date

Coliform 120 mi}
el E )

Total coliform (Control water)

4

Total coliform (Treated water)

Tel:+82-51-400-5000  Fax:+82-51-400-5091

SUZIA ST HSZ 435 (R 606-806)

T =T

435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea

KOMERI-P-24-03(6)

http://'www.komeri.re.kr
2011. 09. 05



-

KOMERI

KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 124/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

* Ballasting (10th cycle: Sep. 29, 2010)

L \_‘ gl '

Heterotrophic bacteria (Control water)

Heterotrophic bacteria (Treated water) E. coli (Treated water)
SAZRA G HSE 435 (R 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Haeyang-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr

KOMERI-P-24-03(6) 2011. 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 125/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

+ Ballasting (10th cycle: Sep. 29, 2010)
q

oo s

Intestinal Enterococci (Test water)

“

Intestinal Enterococci (Treated water) Toxicogenic V. cholerae (Treated water)
SFAMFEA FEP HEE 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae ani-é'o Yeongdo-gu 606-806 Busan Korea http://www komeri.re.kr
KOMERI-P-24-03(6) 2011. 09. 05
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KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 126/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

+ Ballasting (10th cycle: Sep. 29, 2010)

F
Test date )
Total coliform (Test water)
' [Project D AquaStat 3
Samole 1D AS-SIMDO- /o |
Subject of test Colform 20mb)
Testdate | 2% 89 29

Total coliform (Treated water)

SAZAA SET HLZ 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 Hae¥an§-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re kr
KOMERI-P-24-03(6) 2011. 09. 05



KOREA MARINE EQUIPMENT RESEARCH INSTITUTE 127/128 Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

+ de-Ballasting (10th cycle: Oct. 04, 2010)

\

Heterotrophic bacteria (Control water)

E. coli (Control water)

Intestinal Enterococci (Control water) Intestinal Enterococci (Treated water)
FOHIAA =T HSZ 435 (2 606-806) Tel:+82-51-400-5000  Fax:+82-51-400-5091
435 HaE{’an‘%-ro Yeongdo-gu 606-806 Busan Korea http://www.komeri.re.kr
KOMERI-P-24-03(6) 2011, 09, 05
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KOREA MARINE EQUIPMENT RESEARCIH INSTITUTE

128/128

Certificate No. : KOMERI-GTA-10T483-3

3. To be continued

+ de-Ballasting (10th cycle: Oct. 04, 2010)

Toxicogenic V. cholerae (Control water)

iy

Total coliform (Control water)

A - ,

Toxicogenic V. cholerae (Treated water)

Total coliform (Treated water)

FAZHA =T HEZE 435 (R 606-806)
435 Hae)lf)an%m Yeongdo-gu 606-806 Busan Korea
KOMERI-P-24-03(6)

Tel:+82-51-400-5000  Fax:+82-51-400-5091

http://www.komeri.re.kr
2011. 09. 05



